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Abstract
Major achievements have been reached in the treatment of
rheumatoid arthritis during past decades due to the recognition of
methotrexate as an anchor drug for treatment of rheumatoid
arthritis, due to the notion of a treatment window of opportunity in
patients with recent-onset rheumatoid arthritis necessitating early
aggressive therapy, due to the development of biologics and due
to remission as a treatment target. Most biologics have a much
faster onset of action than synthetic disease-modifying anti-
rheumatic drugs, but presently there is no convincing evidence that
biologic drugs have a superior clinical efficacy in comparison with
the synthetic drugs. Biologics are, however, accompanied by less
radiological deterioration.
Rheumatoid arthritis (RA) and other inflammatory arthritis
diseases are systemic inflammatory diseases of unknown
aetiology, which untreated may lead to joint destruction and
dysfunction, to disability and to a decreased life expectancy.
The treatment goal is therefore to control the underlying inflam-
matory process in order to slow, or even prevent, joint damage.
Until the mid-1980s pharmacological treatment was performed
according to the pyramid approach. The sequence was to start
with a nonsteroidal anti-inflammatory drug, with or without
corticosteroids, and then to add a disease-modifying anti-
rheumatic drug (DMARD). In the case of failure of one DMARD,
it was replaced by another one – sequential monotherapy.
From the early 1980s low-dose methotrexate has been
increasingly considered a very effective and safe drug [1],
and the pyramid approach was reversed into a much earlier
use of DMARDs. In the past decade it has been proven that
early, immediate treatment with DMARDs results in better
clinical as well as radiological outcomes in comparison with
delayed treatment, which was a major step forward in the
treatment of RA [2].
The synthetic DMARDs that are commonly used include
methotrexate, sulfasalazine, leflunomide and hydroxychloro-
quine. Several combination therapies with these drugs have
been studied, and some of these investigations suggest that
combination therapy is superior to monotherapy whereas
other studies do not [3].
Two trials in early-RA patients indicated a superior efficacy
when corticosteroids, in a step-down approach, are included
in the combination therapy. In one investigation the combina-
tion sulfasalazine, methotrexate, hydroxychloroquine and low-
dose prednisolone was compared with sulfasalazine alone,
which could be replaced by methotrexate [4]. The clinical
results showed the remission rate after 2 years to be twice as
high in the combination group in comparison with the
sulfasalazine-alone group. Clinical improvement was also in
favour of the combination group. In the other trial, the
combination sulfasalazine, methotrexate and initially high-
dose prednisolone (COBRA scheme) was compared with
sulfasalazine treatment alone (COBRA trial) [5]. Prednisolone
and methotrexate were tapered and stopped after 28 weeks
and 40 weeks, respectively. This investigation was also in
favour of the combined treatment group. Together these two
studies indicate that the initial addition of corticosteroids
improves the clinical efficacy and might have long-term
structural benefits [6].
Another major step forward in the treatment of RA (and other
inflammatory arthritis diseases) was the introduction of
biologics. The first class of biologic drugs that came available
were the TNFα-blockers infliximab, etanercept and adalimu-
mab, and the recombinant human IL-1 receptor antagonist
anakinra [7]. TNFα-blockers are clinically as effective as
methotrexate but with a much faster onset of action. Anakinra
appears to be significantly less potent than TNFα-blockers,
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and three other classes of drugs have emerged recently as
(potential) treatment options: rituximab, an anti-CD20 anti-
body; abatacept, a costimulation inhibitor; and tocilizumab, an
anti-IL-6 receptor [8].
With the introduction of biologics the question arises of
whether these – far more expensive – drugs are more
effective than synthetic DMARDs. This topic was recently
addressed in a well-designed systematic review of the
currently available synthetic DMARDs and biologic agents
[9]. A total of 143 articles reporting on 101 studies were
included in this review. Three trials were identified comparing
the efficacy of TNFα blockade and methotrexate in
methotrexate-naïve RA patients [10-12].
Etanercept monotherapy was compared with methotrexate in
a trial with 632 early-RA patients who were either treated with
etanercept twice weekly (10 mg, n = 208, or 25 mg, n = 207)
or with methotrexate once weekly (up to 20 mg/week,
n = 217) [10]. At 12 months, 72% of the 25 mg etanercept-
treated group and 65% of the methotrexate-treated group had
an American College of Rheumatology 20 response (P = 0.62).
There were only very modest radiological deteriorations in
these two treatment groups of 1.0 Sharp units and 1.6 Sharp
units, respectively (the Sharp scale measures bony erosion
and joint space narrowing, and the scale ranges from 0 to
398). In another trial the combination of etanercept with
methotrexate (up to 20 mg/week) was compared with
treatment with the two drugs alone, in patients with a mean
disease duration of up to 7 years, and demonstrated superior
efficacy of the combination, whereas there were no relevant
differences between the two separate drugs [11]. A similar
trial in which adalimumab with or without methotrexate was
compared with methotrexate in 799 early-RA patients revealed
comparable results [12].
Altogether these three trials indicate no clinically significant
differences between monotherapy biologics (that is, adalimu-
mab and etanercept) and methotrexate, whereas the combi-
nation of these drugs appears to be clinically (confirmed by a
recent meta-analysis [13]) as well as radiologically superior to
methotrexate monotherapy. Whether this small difference in
radiological scores ultimately results in clinically significant
differences in disability remains to be proven – although a
recent trial in early-RA patients demonstrated a difference >2
Sharp units in favour of 1-year etanercept/methotrexate
combination therapy versus methotrexate monotherapy [14],
which might be clinically significant when extrapolated to
5 years or more [15].
Nevertheless, the methotrexate dose in the above-mentioned
studies was limited to a maximum 20 mg/week, which is
sometimes considered too low since doses up to
25–30 mg/week might be used in clinical practice before
methotrexate is considered a treatment failure. This clearly
further limits the conclusions that can be drawn when
addressing the (radiological) efficacy of TNFα-blocking agents
versus methotrexate from the currently available investigations.
The number of therapeutic drug options for the treatment of
RA has increased substantially during the past decades, and
it has become clear that antirheumatic treatment should start
as soon as possible in patients presenting with RA – but the
question remains of what is the best therapeutic strategy in
these early RA patients as well as the choice of the first
antirheumatic agent. These questions are partially addressed
in the BeSt (Dutch acronym for Behandel-Strategieën treat-
ment strategies) study, a randomized clinical trial in 508 early-
RA patients where four commonly used treatment strategies
were compared: sequential monotherapy, step-up combina-
tion therapy, initial combination therapy with methotrexate
with tapered high-dose prednisone, or the TNF antagonist
infliximab combined with methotrexate [16]. Treatment adjust-
ments were made every 3 months to achieve low disease
activity. This BeSt trial revealed that both initial combination
therapies resulted in earlier functional improvement and less
radiographic damage after 1 year than did sequential mono-
therapy or step-up combination therapy. The radiological
difference was sustained at 2 years [17].
The conclusion from the BeSt study is that, with intensive and
objective monitoring of disease activity and adjustments of
therapy, low disease activity is a realistic goal that can be
achieved with all treatment strategies. The BeSt authors
conclude after 2 years of the BeSt trial that initial combination
treatment with tapered high-dose prednisone, methotrexate
and sulfasalazine or initial combination treatment with
infliximab and methotrexate seems the best choice to rapidly
achieve this goal in patients with active RA of recent onset.
As indicated by O’Dell, however, the costs of the strategies
varied substantially between the groups and, as the clinical
results for all groups were comparable at 2 years of therapy,
one may argue to start with a single synthetic DMARD with
escalation to biologics only in patients with persistent active
disease. To address this essential issue, it is necessary to
take into account not only the costs related to joint damage
but also the loss of productivity and quality of life and other
potential consequences of a delay in starting therapy with
combined synthetic and biologic drugs [18]. Such data are
not yet available, but preliminary evidence indeed indicates
that the use of biologics is associated with less work loss and
with improved productivity.
On the basis of the present evidence it therefore cannot be
concluded definitively that biologics are more clinically
effective than synthetic DMARDs, although a radiological
difference in favour of biologics is plausible. What should
therefore be done in clinical practice? The available literature
points towards a combination of synthetic DMARDs (with
initial corticosteroids) instead of a biologic as a first treatment
choice for patients with early RA, particularly when cost-
effectiveness issues are also considered [18,19]. Moreover, a
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synthetic DMARD combination is preferred over DMARD
monotherapy as there is increasing evidence of a window of
opportunity in patients with early RA in which the
antirheumatic therapy should be as intense as possible, also
indicating a need for early identification of these patients.
When low disease activity is not reached, treatment should
be switched to another strategy.
From the available literature, final conclusions about the long-
term safety – particularly malignancies and other rare serious
adverse event of biologics – cannot be reached, and large-
scale observational investigations are obviously needed to
address these risks.
It is relevant to realize that nowadays disease remission,
rather than low disease activity, should be the treatment
target [20].
Recent data from the BeSt investigation reveal that, after
5 years of treatment, remission could be reached in 48% of
all patients and 19% of patients achieved drug-free remission
[21]. This latter finding is important as it might render biologic
therapy more cost-effective.
Finally, further research should unravel biomarkers that can
identify those patients who will receive most benefit from a
particular treatment strategy, and such studies are currently
ongoing [22].
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